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Amendments to the Claims: 

This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

(original) 

1./ A method for testing faults propagated to the data ports and asynchronous set/reset 
ports of selected scan cells in a scan-based integrated circuit in a selected scan-test 
mode or selected self-test mode, the scan-based integrated circuit containing a 
plurality of set/reset circuitries, a plurality of set/reset controllers, and a plurality of 
scan chains, each scan chain comprising multiple scan cells coupled in series, each scan 
cell having one or more clocks and each set/reset controller having a scan enable (SE) 
signal and a set/reset enable (SR_EN) signal; said method comprising: 

(a) shifting in a stimulus to all said scan cells in said scan-based integrated circuit by 
enabling all said scan enable (SE) signals connected to all said scan cells during a 
shift-in operation; 

(b) capturing a test response of all said scan cells for testing said faults propagated to 
said data ports and said asynchronous set/reset ports of all said selected scan cells 
by enabling or disabling all said set/reset enable (SR_EN) signals connected to all 
said selected scan cells during a capture operation; 

(c) shifting out said test response for comparison or compaction while shifting in a 
new stimulus to all said scan cells during a shift-out operation 
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(d) ; and 

(e) repeating steps (b) to (c) until a limiting criteria is reached, 
(original) 

2. /The method of claim 1, wherein said shifting in a stimulus to all said scan celts further 
comprises selectively shifting in a predetermined stimulus from an ATE (automatic test 
equipment) in said selected scan-test mode or shifting in a pseudo-random stimulus 
automatically generated in said scan-based integrated circuit using a pseudo-random 
pattern generator (PRPG) in said selected self-test mode during said shift-in operation. 

(original) 

37 The method of claim 1, wherein said shifting in a stimulus to all said scan cells further 
comprises using all said set/reset enable (SRJEN) signals to disable all said 
asynchronous set/reset ports of all said selected scan cells during said shift-in 
operation. 

(original) 

4. /The method of claim 1, wherein said capturing a test response of all said scan cells 

further comprises selectively disabling all said scan enable (SE) signals simultaneously 
or in an ordered sequence during said capture operation. 

(original) 

5. /The method of claim I, wherein said capturing a test response of all said scan cells 

further comprises disabling all said clocks controlling all said scan cells, while enabling 
all said set/reset enable (SREN) signals, for testing said faults propagated to said 
asynchronous set/reset ports of all said selected scan cells during said capture 
operation. 
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(original) 

6. /The method of claim 5, wherein said enabling aD said set/reset enable (SREN) signals 

further comprises selectively enabling two or more said set/reset enable (SR_EN) 
signals simultaneously or in an ordered sequence during said capture operation. 

(original) 

7. /The method of claim 1, wherein said capturing a test response of all said scan cells 

further comprises enabling all said clocks controlling all said scan cells, while disabling 
all said set/reset enable (SR_EN) signals, for testing said faults propagated to said data 
ports of all said selected scan cells during said capture operation. 

(original) 

8. /The method of claim 7, wherein said enabling all said clocks controlling all said scan 

cells further comprises selectively enabling two or more said clocks controlling two or 
more said scan cells simultaneously or in an ordered sequence during said capture 
operation, 

(currently amended) The method of claim [[1]] 2, 

wherein said shifting out said test response for comparison or 

compaction further comprises selectively shifting out said test response to said ATE 

for comparison in said selected scan-test mode or shifting out said test response for 

compaction using a compactor, including a multiple-input signature register (MISR), 

in said selected self-test mode during said shift-out operation. 
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(original) 

10/The method of claim 1, wherein said set/reset controller further comprises providing a 
shift controller and a capture controller in response to a said scan enable (SE) signal 
and a said set/reset enable (SR_EN) signal, wherein said shift controller is adapted to 
disable said asynchronous set/reset ports of one or more said selected scan cells during 
said shift-in or said shift-out operation, and wherein said capture controller is adapted 
to enable or disable propagation of said faults present in one said set/reset circuitry to 
said asynchronous set/reset ports of one or more said selected scan cells during said 
capture operation. 

(original) 

. 1 l^The method of claim 1, wherein said scan enable (SE) signal is selectively generated in 
said scan-based integrated circuit or an input signal to said scan-based integrated 
circuit. 

(original) 

12/The method of claim 11, wherein all said scan enable (SE) signals are further driven by 
one or more global scan enable (g!obal_SE) signals, wherein each said global scan 
enable (global_SE) signal is selectively generated in said scan-based integrated circuit 
or an input signal to said scan-based integrated circuit. 

(original) 

13/ The method of claim 1, wherein said set/reset enable (SR_EN) signal is selectively 
generated in said scan-based integrated circuit or an input signal to said scan-based 
integrated circuit. 
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(original) 

14/rhe method of claim 13, wherein all set/reset enable (SR_EN) signals are further 
driven by one or more global set/reset enable (global_SR_EN) signals, wherein each 
said global set/reset enable (global_SR_EN) signal is selectively generated in said 
scan-based integrated circuit or an input signal to said scan-based integrated circuit. 

15 of claim 1, wherein said scan cell is a multiplexed-type D flip-flop, a two- 

port D flip-flop, or a LSSD (level-sensitive scan design) SRL (shift register latch). 

(original) 

16yThe method of claim 1, wherein said set/reset controller is used to repair one or more 
asynchronous set/reset violations, comprising sequentially-gated set/reset violations, 
combinationally-gated set/reset violations, generated set/reset violations, and 
destructive set/reset violations, in a selected set/reset circuitry in said scan-based 
integrated circuit. 

(original) 

17/ A set/reset controller having a scan enable (SE) signal and a set/reset enable (SR_EN) 
signal for testing faults propagated to the data ports and asynchronous set/reset ports 
of selected scan cells in a scan-based integrated circuit, the scan-based integrated 
circuit containing a plurality of set/reset circuitries and a plurality of scan chains, each 
scan chain comprising multiple scan cells coupled in series, each scan cell having one 
or more clocks; said set/reset controller comprising: 
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(a) a shift controller, inserted between a selected set/reset circuitry and said 
asynchronous set/reset ports of all said selected scan cells, for disabling said 
asynchronous set/reset ports of all said selected scan cells, in response to said scan 
enable (SE) signal and said set/reset enable (SR_EN) signal, during a shift-in or 
shift-out operation; and 

(b) a capture controller, inserted between said selected set/reset circuitry and said 
asynchronous set/reset ports of all said selected scan cells, for enabling or disabling 
propagation of said faults present in said selected set/reset circuitry to said 
asynchronous set/reset ports of all said selected scan cells, in response to said scan 
enable (SE) signal and said set/reset enable (SRJEN) signal, during a capture 
operation. 

(currently amended) 
18.4lie set/reset controller of claim 17, wherein said shift controller is selectively 

embedded in said selected set/reset circuitry or in all said selected scan cells, and 
wherein said scan enable (SE) signal, said set/reset enable 
(SR_EN) signal, or said scan enable (SE) signal and said 
set/reset enable (SR_EN) signal can be selectively used to 
disable all said asynchronous set/reset ports of all said 
selected scan cells during said shift-in or shift-out 
operation. 
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(original) 

19. ^he set/reset controller of claim 17, wherein said capture controller further comprises 
selectively disabling all said scan enable (SE) signals simultaneously or in an ordered 
sequence during said capture operation. 

(original) 

20. /the set/reset controller of claim 17, wherein said capture controller further comprises 
disabling all said clocks controlling all said scan cells, while enabling all said set/reset 
enable (SR_EN) signals, for testing said faults propagated to said asynchronous 
set/reset ports of all said selected scan cells during said capture operation 

(original) 

21. The set/reset controller of claim 20, wherein said enabling all said set/reset enable 
(SR_EN) signals further comprises selectively enabling two or more said set/reset 
enable (SR_EN) signals simultaneously or in an ordered sequence during said capture 
operation. 

(original) 

22 /The set/reset controller of claim 17, wherein said capture controller further comprises 
enabling all said clocks controlling all said scan cells, while disabling all said set/reset 
enable (SR_EN) signals, for testing said faults propagated to said data ports of all said 
selected scan cells during said capture operation. 

(original) 

23 .^The set/reset controller of claim 22, wherein said enabling all said clocks controlling all 

said scan cells further comprises selectively enabling two or more said clocks 
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controlling two or more said scan cells simultaneously or in an ordered sequence 
during said capture operation. 

(original) 

24. The set/reset controller of claim 17, wherein said capture controller is selectively 
embedded in said selected set/reset circuitry or in all said selected scan cells. 

(origional) 

25 The set/reset controller of claim 17, wherein said scan enable (SE) signal is selectively 
generated in said scan-based integrated circuit or an input signal to said scan-based 
integrated circuit. 

(original) 

26, /The set/reset controller of claim 25, wherein all said scan enable (SE) signals are 
further driven by one or more global scan enable (global_SE) signals, wherein each 
said global scan enable (global_SE) signal is selectively generated in said scan-based 
integrated circuit or an input signal to said scan-based integrated circuit. 

(original) 

27. The set/reset controller of claim 17, wherein said set/reset enable (SRJEN) signal is 
selectively generated in said scan-based integrated circuit or an input signal to said 
scan-based integrated circuit. 

(original) 

28f The set/reset controller of claim 27, wherein all set/reset enable (SR_EN) signals are 
further driven by one or more global set/reset enable (globa!_SR_EN) signals, wherein 
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each said global set/reset enable (global_SR_EN) signal is selectively generated in said 
scan-based integrated circuit or an input signal to said scan-based integrated circuit. 

t original) 

29 The set/reset controller of claim 17, wherein said scan cell is a multiplexed-type D flip- 
flop, a two-port D flip-flop, or a LSSD (level-sensitive scan design) SRL (shift register 
latch). 

(original) 

30/The set/reset controller of claim 17, wherein said shift controller and capture controller 
are used to repair one or more asynchronous set/reset violations, comprising 
sequentially-gated set/reset violations, combinationally-gated set/reset violations, 
generated set/reset violations, and destructive set/reset violations, in said selected 
set/reset circuitry in said scan-based integrated circuit. 

(original) 

31 A method for synthesizing a plurality of set/reset controllers each having a scan enable 
(SE) signal and a set/reset enable (SRJEN) signal for testing faults propagated to the 
data ports and asynchronous set/reset ports of selected scan cells in a scan-based 
integrated circuit, the scan-based integrated circuit containing a plurality of set/reset 
circuitries and a plurality of scan chains, each scan chain comprising multiple scan cells 
coupled in series, each scan cell having one or more clocks; said method comprising 
the computer-implemented steps of: 
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(a) compiling the HDL (hardware description language) code modeled at RTL 
(register-transfer level) or gate-level that represents said scan-based integrated 
circuit into a sequential circuit model; 

(b) specifying a list of asynchronous set/reset signals each causing one or more 
asynchronous set/reset violations in each selected set/reset circuitry for repair; 

(c) synthesizing a said plurality of set/reset controllers, each having a said scan enable 
(SE) signal and a said set/reset enable (SR.EN) signal, on said sequential circuit 
model according to said list of asynchronous set/reset signals; and 

(d) generating the repaired HDL code in a selected RTL or gate-level format, 
(original) 

32-^e method of claim 32, wherein said specifying a list of asynchronous set/reset 
signals further comprises automatically identifying said list of asynchronous set/reset 
signals using simulation methods. 



(original) , ... . . 

33 /The method of claim 32, wherein said set/reset controller in said synthesizing a said 

plurality of set/reset controllers further comprises 



(e) a shift controller, inserted between said selected set/reset circuitry and 
asynchronous set/reset ports of all said selected scan cells, for disabling 
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asynchronous set/reset ports of all said selected scan cells, in response to said scan 
enable (SE) signal and said set/reset enable (SR.EN) signal, during a shift-in or 
shift-out operation; and 

(f) a capture controller, inserted between said selected set/reset circuitry and said 
asynchronous set/reset ports of all said selected scan cells, for enabling or disabling 
propagation of said faults present in said selected set/reset circuitry to said 
asynchronous set/reset ports of one or more said selected scan cells, in response to 
said scan enable (SE) signal and said set/reset enable (SR.EN) signal during a 
capture operation. 

3X^00 of claim 33, wherein said shift controller is selectively embedded in said 
selected set/reset circuitry or in one or more said selected scan cells, and wherein said 
enable (SE) signal, said set/reset enable (SR.EN) signal, or said scan enable (SE) 
signal and said set/reset enable (SR_EN) signal can be selectively used to disable all 
said asynchronous set/reset ports of all said selected scan cells during said shift-in or 
said shift-out operation. 

35 . j£££d of claim 33, wherein said capture controller further comprises selectively 
disabling all said scan enable (SE) signals simultaneously or in an ordered sequence 
during said capture operation. 
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wSSSiU of claim 33, wherein said capture controller further comprises disabling all 
said clocks controlling all said scan cells, while enabling all said set/reset enable 
(SRJEN) signals, for testing said faults propagated to said asynchronous set/reset 
ports of one or more said selected scan cells during said capture operation. 

37.)ffe ig mSSi of claim 36, wherein said enabling all said set/reset enable (SR.EN) 
signals further comprises selectively enabling two or more said set/reset enable 
(SR.EN) signals simultaneously or in an ordered sequence during said capture 
operation. 

38 J£^M of claim 33, wherein said capture controller further comprises enabling all 
said clocks controlling all said scan cells, while disabling all said set/reset enable 
(SR.EN) signals, for testing said faults propagated to said data ports of all said 
selected scan cells during said capture operation. 

39me 9 nSd of claim 38, wherein said enabling all said clocks controlling all said scan 
cells further comprises selectively enabling two or more said clocks controlling two or 
more said selected scan cells simultaneously or in an ordered sequence during said 
capture operation. 

40/n^nod of claim 33. wherein said capture controller is selectively embedded in ^ 
said selected set/reset circuitry or in said selected scan cells. 
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41.SSod of claim 33. wherein said scan enable (SE) signal is selectively generated 
said scan-based integrated circuit or an input signal to said scan-based integrated 



in 
circuit. 



42.J°TTi 9 Siod of claim 41. wherein all said scan enable (SE) signals are further driven 
by one or more global scan enable (global_SE) signals, wherein each said global scan 
enable (global.SE) signal is selectively generated in said scan-based integrated circuit 
or an input signal to said scan-based integrated circuit. 

43}fi?£S£l of claim 33, wherein said set/reset enable (SR_EN) signal is selectively 
generated in said scan-based integrated circuit or an input signal to said scan-based 
integrated circuit. 

(original) - , 

44/The method of claim 43, wherein all set/reset enable (SRJEN) signals are further 

driven by one or more global set/reset enable (global.SREN) signals, wherein each 

said global set/reset enable (global_SR_EN) signal is selectively generated in said 

scan-based integrated circuit or an input signal to said scan-based integrated circuit. 

AsVSPm&d of claim 33. wherein said scan cell is a multiplexed-type D flip-flop, a 
two-port D flip-flop, or a LSSD (level-sensitive scan design) SRL (shift register latch). 



r 



Application No. 10/691,966 



Page 32 



J££m of daim 33. »berei» - «tt corurolle, and capune confer are used 
,„ repair one or more asynchronous set/reae, violaioos. comprising se^uenMy-gaurd 
ser/rese. vioiations, combinrUionaUy-gaud sC/rese. viohdons. ge^rated seWr.se. 
violaUons. and deantcttve preset vtoMotts. in sad selected set/reset cimrhry in said 
scan-based integrated circuit. 

47/fflfor generating stimuh and test responses for testing faults propagated to the 
data ports and asynchronous set/reset ports of selected scan cells in a scan-based 
integrated circuit in a selected scan-test mode or selected self-test mode, the scan- 
based integrated circuit containing a plurality of set/reset circuitries, a plurality of 
set/reset controllers, and a plurality of scan chains, each scan chain comprising 
multiple scan cells coupled in series, each scan cell having one or more clocks and 
each set/reset controller having a scan enable (SE) signal and a set/reset enable 
(SREN) signal; said method comprising the computer-implemented steps of: 

(a) compiling the HDL (hardware description language) code modeled at RTL 
(reg ister.transfer level) or gate-level that represents said scan-based integrated 
circuit into a sequential circuit model; 

(b, specifying input constrain* on said docks, arid scan enable (SE) signa.s. and said 
preset enable (SREN) sign* during a ahin-in. capture, or shift-out operaion; 
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(c) transforming said sequential circuit model into an equivalent combinational circuit 
model; and 

(d) generating said stimuli and said test responses according to said input constraints 
and said combinational circuit model. 

48/The Method of claim 47, wherein said specifying input constraints on said clocks, said 
scan enable (SE) signals, and said set/reset enable (SR_EN) signals further comprises 
setting all said set/reset enable (SR_EN) signals to logic value 1 to disable all said 
asynchronous set/reset ports of all said selected scan cells during said shift-in or said 
shift-out operation. 

49^ method of claim 47, wherein said specifying input constraints on said clocks, said 
scan enable (SE) signals, and said set/reset enable (SR_EN) signals further comprises 
setting all said scan enable (SE) signals to logic value 1 to disable all said 
asynchronous set/reset ports of all said selected scan cells during said shift-in or said 
shift-out operation. 

SoilfeSeffi of claim 47, wherein specifyiiig mpm constraims on said clocks^ 

enable (SE) signals, and said set/reset enable (SR_EN) signals further comprises 
selectively setting all said scan enable (SE) signals to logic value 0 simultaneously or in 
an ordered sequence during sad capture operation. 
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(original) .... - A 

Si'xhe method of claim 47, wherein specifying input constraints on said clocks, said scan 

enable (SE) signals, and said set/reset enable (SR.EN) signals further comprises 
setting all said clocks controlling all said scan cells to logic value 0, while setting all 
said set/reset enable (SR_EN) signals to logic value 1, for testing said faults 
propagated to said asynchronous set/reset ports of all said selected scan cells during 
said capture operation. 

52.Se Method of claim 51. wherein said setting all said set/reset enable (SRJEN) signals 
to logic value 1 further comprises selectively setting two or more said set/reset enable 
(SRJEN) signals to logic value 1 simultaneously or in an ordered sequence during said 
capture operation. 

(original) 

53 Ahe method of claim 47, wherein specifying input constraints on said clocks, said scan 
enable (SE) signals, and said set/reset enable (SRJEN) signals further comprises 
setting all said clocks controlling all said scan cells to logic value 1, while setting all 
said set/reset enable (SR_EN) signals to logic value 0, for testing said faults 
propagated to said data ports of all said selected scan cells during said capture 
operation. 



54 /nie method* of claim 53, wherein said setting all said clocks controlling all said scan 
cells to logic value 1 further comprises selectively setting two or more said clocks 
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controlling two or more said scan cells to logic value 1 simultaneously or in an ordered 
sequence during said capture operation. 

(original) 

55.¥he method of claim 47, wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises performing fault simulation on said combinational, circuit model using a 
selected set of predetermined patterns in said selected scan-test mode or a selected set 
of pseudo-random patterns in said selected self-test mode. 

56.Se method of claim 47, wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises performing combinational ATPG (automatic test pattern generation) on said 
combinational circuit model to generate said stimuli and said test responses in said 
selected scan-test mode. 

(original) 

57 /The method of claim 47, wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises generating HDL test benches according to said stimuli and said test 
responses for verifying the correctness of said scan-based integrated circuit using 
simulation methods. 
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(original) 

58. The method of claim 47, wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises generating ATE (automatic test equipment) test programs according to said 
stimuli and said test responses for verifying the correctness of said scan-based 
integrated circuit in said ATE. 

(original) 

59./A computer-readable memory having computer-readable program code embodied 
therein for causing a computer system to perform a method for generating stimuli and 
test responses for testing faults propagated to the data ports and asynchronous 
set/reset ports of selected scan cells in a scan-based integrated circuit in a selected 
scan-test mode or selected self-test mode, the scan-based integrated circuit containing 
a plurality of set/reset circuitries, a plurality of set/reset controllers, and a plurality of 
scan chains, each scan chain comprising multiple scan cells coupled in series, each scan 
cell having one or more clocks and each set/reset controller having a scan enable (SE) 
signal and a set/reset enable (SRJEN) signal; said method comprising the computer- 
implemented steps of: 

(a) compiling the HDL (hardware description language) code modeled at RTL 
(register-transfer level) or gate-level that represents said scan-based integrated 
circuit into a sequential circuit model; 
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(b) specifying input constraints on said clocks, said scan enable (SE) signals, and said 
set/reset enable (SRJEN) signals during a shift-in. capture, or shift-out operation; 

(c) transforming said sequential circuit model into an equivalent combinational circuit 
model; and 



(d) generating said stimuli and said test responses according to said input constraints 
and said combinational circuit model. 

(original) 

60/The computer-readable memory of claim 59, wherein said specifying input constraints 
on said clocks, said scan enable (SE) signals, and said set/reset enable (SRJEN) 
signals further comprises setting all said set/reset enable (SRJEN) signals to logic 
value 1 to disable all said asynchronous set/reset ports of all said selected scan cells 
during said shift-in or said shift-out operation. 

(original) 

61/The computer-readable memory of claim 59, wherein said specifying input constraints 
on said docks, said scan enable (SE) signals, and said set/reset enable (SR_EN) 
signals further comprises setting all said scan enable (SE) signals to logic value 1 to 
disable all said asynchronous set/reset ports of all said selected scan cells during said 
shift-in or said shift-out operation. 
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(original) 

62.^The computer-readable memory of claim 59, wherein specifying input constraints on 
said clocks, said scan enable (SE) signals, and said set/reset enable (SREN) signals 
further comprises selectively setting all said scan enable (SE) signals to logic value 0 
simultaneously or in an ordered sequence during said capture operation. 

(OTiginal) 

63 /The computer-readable memory of claim 59, wherein specifying input constraints on 
said clocks, said scan enable (SE) signals, and said set/reset enable (SRJEN) signals 
further comprises setting all said clocks controlling all said scan cells to logic value 0, 
while setting all said set/reset enable (SRJEN) signals to logic value 1, for testing said 
faults propagated to said asynchronous set/reset ports of all said selected scan cells 
during said capture operation. 

(original) 

64. The computer-readable memory of claim 63, wherein said setting all said set/reset 
enable (SR EN) signals to logic value 1 further comprises selectively setting two or 
more said set/reset enable (SRJEN) signals to logic value 1 simultaneously or in an 
ordered sequence during said capture operation. 

(original) 

65. /The computer-readable memory of claim 59, wherein specifying input constraints on 
said clocks, said scan enable (SE) signals, and said set/reset enable (SRJEN) signals 
further comprises setting all said clocks controlling all said scan cells to logic value 1 , 
while setting all said set/reset enable (SR_EN) signals to logic value 0, for testing said 
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faults propagated to said data ports of all said selected scan cells during said capture 
operation. 

66 ( ^e 3i cSputer-readabie memory of claim 65, wherein said setting all said clocks 
controlling all said scan cells to logic value 1 further comprises selectively setting two 
or more said clocks controlling two or more said scan cells to logic value 1 
simultaneously or in an ordered sequence during said capture operation. 

(original) 

67/Ihe computer-readable memory of claim 59, wherein said generating said stimuli and 
said test responses according to said input constraints and said combinational circuit 
model further comprises performing fault simulation on said combinational circuit 
model using a selected set of predetermined patterns in said selected scan-test mode or 
a selected set of pseudo-random patterns in said selected self-test mode. 

(original) 

68/Tne computer-readable memory of claim 59, wherein said generating said stimuli and 
said test responses according to said input constraints and said combinational circuit 
model further comprises performing conditional ATPG (automatic test pattern 
generation) on said combinational circuit model to generate said stimuli and said test 
responses in said selected scan-test mode 

(original) 

69. fa. ocnp^.^ m.^ of cUm. 59, wte™ gam ^ ^ ^ ^ 
*™-~P°™m^*^^ ^^^^ 



CO 
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model further comprises generating HDL test benches according to said stimuli and 

said test responses for verifying the correctness of said scan-based integrated circuit 

i 

using simulation methods, 
(^riginal) 

70. The computer-readable memoiy of claim 59, wherein said generating said stimuli and 

i 

said test responses according to said input constraints and said combinational circuit 
model further comprises generating ATE (automatic test equipment) test programs fTl 
according to said stimuli and said test responses' for verifying the correctness of said O 

. , o 

scan-based integrated circuit in said ATE. -jj 

(original) ; 
71 An electronic design automation system comprishjg: a processor, a bus coupled to said 

processor, and a computer-readable memory ; coupled to said bus and having 
computer-readable program code stored therein for causing said electronic design 
automation system to perform a method for generating stimuli and test responses for 
testing faults propagated to the data ports and asynchronous set/reset ports of selected 
scan cells in a scan-based integrated circuit in a selected scan-test mode or selected 
self-test mode, the scan-based integrated circuit containing a plurality of set/reset 
circuitries, a plurality of set/reset controllers, and ji plurality of scan chains, each scan 
chain comprising multiple scan cells coupled in series, each scan cell having one or 
more clocks and each set/reset controller having a scan enable (SE) signal and a 
set/reset enable (SR EN) signal; said method comprising the computer-implemented 
steps of: 
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(a) compiling the HDL (hardware description language) code modeled at RTL 
(register-transfer level) or gate-level that represents said scan-based integrated 
circuit into a sequential circuit model; 

(b) specifying input constraints on said docks, said scan enable (SE) signals, and said 
set/reset enable (SR_EN) signals during a shift-in, capture, or shift-out operation; 

(c) transforming said sequential circuit model into an equivalent combinational circuit 
model; and 

(d) generating said stimuli ami said test responses according to said input constraints 
and said combinational circuit model. 

(original) 

72. The system of claim 71, wherein said specifying input constraints on said docks, said 
scan enable (SE) signals, and said set/reset enable (SR EN) signals further comprises 
setting all said set/reset enable (SR_EN) signals to logic value 1 to disable all said 
asynchronous set/reset ports of all said selected scan cells during said shift-in or said 
shift-out operation. 

(original) 

73. / The system of claim 71, wherein said specifying input constraints cm said docks, said 
scan enable (SE) signals, and said set/reset enable (SR EN) signals further comprises 
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setting all said scan enable (SE) signals to logic value 1 to disable all said 
asynchronous set/reset ports of all said selected scan ceils during said shift-in or said 
shift-out operation. 

(original) 

74.^he system of claim 71, wherein specifying input constraints on said clocks, said scan 
enable (SE) signals, and said set/reset enable (SR_EN) signals further comprises 
selectively setting all said scan enable (SE) signals to logic value 0 simultaneously or in 
an ordered sequence during said capture operation 

7^Ml^tem of claim 71, wherein specifying input constraints on said clocks, said scan 
enable (SE) signals, and said set/reset enable (SRJEN) signals farther comprises 
setting all said clocks controlling all said scan cells to logic value 0, while setting all 
said set/reset enable (SRJEN) signals to logic value 1, for testing said faults 
propagated to said asynchronous set/reset ports of all said selected scan cells during 
said capture operation. 

(original) 

76/The system of claim 75, wherein said setting all said set/reset enable (SR EN) signals 
to logic value 1 further comprises selectively setting two or more said set/reset enable 
(SR_EN) signals to logic value 1 simultaneously or in an ordered sequence during said 
capture operation. 
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77 Ahe system of claim 71, wherein specifying input constraints on said clocks, said scan 
enable (SE) signals, and said set/reset enable (SR_EN) signals further comprises 
setting all said clocks controlling all said scan cells to logic value 1. while setting all 
said set/reset enable (SR_EN) signals to logic value 0, for testing said faults 
propagated to said data ports of all said selected scan cells during said capture 
operation. 

ntot^L of claim 77, wherein said setting all said clocks controlling all said scan 
cells to logic value 1 further comprises selectively setting two or more said clocks 
controlling two or more said scan cells to logic value 1 simultaneously or in an ordered 
sequence during said capture operation. 

79 ( .& 9 ^em of claim 71, wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises performing fault simulation on said combinational circuit model using a 
selected set of predetermined patterns in said selected scan-test mode or a selected set 
of pseudo-random patterns in said selected self-test mode. 

SO^T^em of claim 71, wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises performmg combinational ATPG (automatic test pattern generation) on said 
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selected scan-test mode. 

Sl'jfSSv&i of ctoirn 71, wherein said genemting said stimuli and add teat responses 
«, ^ input consmdms and s»d conditional dram model further 
comprises goring HDL test benches according to add stimuli mm mid Bat 
responses for voicing tit. conecmes. of add sceo4»a«d iutegmlrf circuit using 
simulation methods. 

82 ( Sf^n of claim 71. wherein said generating said stimuli and said test responses 
according to said input constraints and said combinational circuit model further 
comprises generating ATE (automatic test equipment) test programs according to said 
stinndi and said test responses for verifying the correctness of said scan-based 
integrated circuit in said ATE. 



